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Abstract Numerous specimens (307 individuals) of Zsotomiella Bagnall, 1939 collected from various regions in 


Japan were examined. It revealed that they consist of three new species. [sotomiella japonica sp. nov. is closely 
related to Isotomiella minor (Schaffer, 1896), differing by the chaetotaxy on Abd. I and chaetae on anterior side of 
manubrium, and distributed in the northeast Japan. Isotomiella tamurai sp. nov. is closely related to Z. hirsuta Bedos 
and Deharveng, 1994, differing by the chaetotaxy of Ant. IV, tibiotarsus and Abd. IV, and is common in the southwest 
Japan. Isotomiella fujisana sp. nov. is closely related to 1. hygrophila Sterzyhska & Kaprus, 2001, differing by the 
chaetotaxy of Ant. I and Abd. IV, and distributed only in the mountainous regions above 1500 m alt. in Japan. Those 
three species were described here, putting stress on the chaetotaxy of them. 
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sp. nov. 


Isotomiella minor (Schaffer, 1896) has been thought 
to be distributed widely in Europe (Stach, 1947), U. S. A. 
(Christiansen & Bellinger, 1998) and Japan (Yosii, 1939, 
1969, 1972; Aoki er al., 1976; Niijima, 1976; Suma, 1984, 
etc.). A lot of new species of /sotomiella Bagnall, 1939 have 
been added recently (Bedos & Deharveng, 1994; Deharveng 
& Subardjono, 1994; Sterzynska E Kaprus, 2001, etc.) and an 
identification key was provided by Kovac & Palacios-Vargas 
(2008). Potapov (2001) pointed out that data on the ecology 
of I. minor from Far East Russia and Japan might refer to its 
allies. 

The genus /sotomiella Bagnall, 1939 in Japan has so 
far been considered to be composed of a single species, 
Isotomiella minor (Schaffer, 1896). In this study, however, 
we closely examined 307 individuals of Jsotomiella, collected 
from various regions of Japan, resulting in findings of three 


new species. Those three new species are described here. 


Abbreviations 

ao: unpaired chaeta on anterior chaetal line on the axis of 
tergites 

Abd. I-VI: abdominal segments I-VI 

Ant. I-IV: antennal segments I-IV 

F: furca 


L: body length 

mo: unpaired chaeta on middle chaetal line on the axis of 
tergites 

M; Md, Mdl, MI: macrochaeta; dorsal, dorso-lateral, lateral 
macrochaeta 

Po, pi: unpaired chaeta on posterior chaetal line on the axis of 
tergites, chaeta on the position next to po 

s, S: sensory chaeta, large sensory chaeta 

Sa, sp, spe, spi, spl, Spl, sv: s on anterior, posterior, post- 
external, post-internal, post-lateral tergites, large spl, sv on 
ventral tergites 

Scx-a, Scx-p: anterior, posterior furcal subcoxa 

Th. LUt pro-, meso-, meta-thorax 


Isotomiella japonica sp. nov. 
[Japanese name: Yamato-menashi-tsuchi-tobimushi] 
(Figs. 1A, 2, 3) 


Body length 0.83 mm. Color totally white. Eyes and 
PAO absent. Abd. V and VI totaly ankylosed. Habitus of 
Tsotomiella japonica as in Fig. 1A. Integument dorsally 
without craters, with primary granules only. Integument 
channels obscure on Th. II. Pseudopora distinct on Abd. I and 
IL. 
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Fig. 1. A, /sotomiella japonica sp. nov., macrochaetae on Abd. I-IV and ciliated chaetae on precoxae and coxae. B, Habitus of 
Isotomiella tamurai sp. nov. 
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* : axial chaeta 


Fig. 2. Jsotomiella japonica sp. nov. A, Right lateral side of Th. II-Abd. I; B, Right lateral side of Abd. IV and V-VI. 
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Fig. 3. [sotomiella japonica sp. nov. A, Dorsal chatotaxy of Abd. IV and V-VI; B, Ant. IV; C, Ant. I; D-I, Chaetotaxy of tibiotarsus, inside 
(D, F, H) and outside (E, G, I) of legs I (D, E), II (F, G), IH (H, D; J, Anterior side of furca; K, Posterior side of dens; L, Mucro; M, 
Female genital plates and anal lobes. 
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Axial chaetotaxy of Th. I-Abd. IV: 20, 14 / 6, 6, 6, 6 (Fig. 
2). Macrochaetae ciliated and erected: 1, 1 / 3, 3, 3, 4 on half- 
tergite of Th. II-Abd. IV (Figs. 1A, 2). Formula of s-chaetae: 
3, 2/0, 0, 1, 3, 5 on half-tergite of Th. IIl-Abd. V (Fig. 2). 
On Th. II and II, a ciliated mesochaeta situated outside of 
the macrochaeta (Fig. 2A). On Abd. I, Md situated on the 
line next to the axial line ; macrochaeta Mdl rather short, 
Mdl : Md = 0.75 (0.70-0.85), Mdl : MI = 0.41 (0.37-0.45). 
All mesochaetae on Abd. I simple (Fig. 2A). Ciliated 
mesochaetae increasing in number from Abd. II to Abd. V-VI 
(Figs. 2B, 3A). Number of ciliated mesochaeta depending on 
specimens. On Abd. VI, ao and po of smooth mesochaetae, mo 
a ciliated macrochaeta, p a ciliated macrochaeta (Figs. 2B, 
3A). Furcal subcoxa anteriorly with 16 chaetae, 3 of which 
are ciliated, furcal subcoxa posteriorly with 9 chaetae, 4 of 
which are ciliated (Fig. 2B). Spl of Abd. V long and blunt, 
Spl : claw II = 1.2 (1.1-1.2), M : Spl = 2.8 (2.7-3.3) (Figs. 
2B, 3A). 

Antennae long (L : Ant. = 3.6). Chaetae S1-S6 of Ant. 
IV subequal and ovoid-elongate; for supplementary S-chaetae 
of Ant. IV, 3-4 internal and 5-6 external (Fig. 3B). Ant. I with 
18-21 ordinary smooth chaetae, none of them ciliated, and 2 
unequal S-chaetae (S:s = 1.5-2.0) (Fig. 3C). Ant. I : I: ID: 
IV=7:11:10:18. 

Legs without tenent hair (Figs. 3D-I). Six chaetae in the 
proximal whorl of tibiotarsus I, II (Figs. 3D-G) and 6-9 in III 
(Figs. 3H, I). Precoxae of legs I, I, IH with 1, 3, 3 ciliated 
chaetae and coxae with 2, 3, 2 ciliated chaetae, respectively 
(Fig. 1A). Ventral tube with 4+4 distal, 3+3 anterior and 2+2 
posterior chaetae. Tenaculum with 4+4 teeth and 1 chaeta. 
Furca long (L : F = 3.6). Manubrium with 2+2, 2+2, 1+1 
anterior-distal, 3 lateral and 15+15 posterior chaetae ; the 
distal 4 chaetae on anterior side of manubrium of almost the 
same thickness and the inside pair a little shorter than the 
outside (outside : inside chaeta = 1.18) (Figs. 2B, 3J). Dentes 
with 6 posterior (Fig. 3K) and 36 anterior chaetae (Fig. 3J). 
Mucro tridentate (Fig. 3L). Genital plates in female with two 
chaetae each (Fig. 3M). 

Males not found yet. 

Holotype: Mt. Iwate, Takizawa Village, Iwate, Japan, 1770 m, 
8-Sep.-1982, H. Harada leg. Paratype: 1 exp., same data as 
for holotype. Holotype (Type No. 3269, Kyushu Univ.) and 1 
paratype are deposited in Entomological Laboratory, Faculty 
of Agriculture, Kyushu University. 

Distribution: The species is common in lowlands and high 
altitude of the northeast Japan (Table 1; no.1-3, 5, 7-11, 15). 


Remarks: The chaetotaxy of I. japonica is almost the same 
as for I. minor, differing by the following characters: Md 
on Abd. I situated next to the axial line and no chaetal line 
between them (a chaetal line consisting of two mesochaeta 
exists between the axial and Md chaetal lines in 7. minor (refer 
to Deharveng, 1989)); the distal 4 chaetae on anterior side of 
manubrium are almost the same size (the outer pair of chaeta 
is the longest and the thickest in J. minor (refer to Stach, 
1947)). 


Isotomiella tamurai sp. nov 
[Japanese name: Tamura-menashi-tsuchi-tobimushi] 
(Figs. 1 B, 4, 5) 


Body length 1.0 mm. Color totally white. Eyes and 
PAO absent. Abd. V and VI totaly ankylosed. Habitus of 
Isotomiella tamurai as in Fig. 1B. Integument dorsally 
without craters, with primary granules only. Integument 
channels obscure on Th. II (Fig. 4A). Pseudopora distinct on 
Abd. I and II. 

Axial chaetotaxy of Th. II- Abd. IV; 20, 14 / 6, 6, 6, 6 
(Figs. 4A, C, D). Macrochaetae ciliated and erected; 1, 1 / 3, 
3, 3, 4 on half-tergite of Th. II-Abd. IV (Figs. 1B, 4B, C, D). 
On Abd. I, macrochaeta Mdl shorter than or subequal to the 
corresponding mesochaeta of posterior row (Fig. 4C), Mdl : 
Md = 0.43 (0.32-0.52); Mdl : MI = 0.35 (0.27-0.39). Ciliated 
mesochaetae several on Abd. IV; Abd. V-VI with most chaetae 
ciliated (Fig. 4D). On Abd. VI, ao of smooth, short and 
slender mesochaeta, mo of ciliated macrochaeta, po of ciliated 
mesochaeta, p of ciliated macrochaeta (Fig. 4D). Formula of 
s-chaetae of the minor-type: 3, 2 / 0, 0, 1, 3, 5 on half-tergite 
of Th. II-Abd. V (Figs. 4B-D). Spl on Abd. V thick and rather 
long (Spl : claw IHI = 1.1; M : Spl = 3.1-3.4) (Fig. 4D). Sa, 
spe and spi on Abd. V about 2 times as long as s-chaetae of 
Abd. IV and a half of Spl (Fig. 4D). 

Chaetae of labrum 4 / 5, 5, 4 (Fig. 5C). Antennae long 
(L : Ant. = 3.4). Chaetae S1-S6 on Ant. IV subequal and 
ovoid-elongate; supplementary S-chaetae on Ant. IV thick, 
subcylindrical, of which 7-8 are internal and 8-10 external 
(Fig. 5A). Ant. I with about 20 ordinary smooth chaetae and 2 
unequal S-chaetae (S:s = 2.0) (Fig. 5B). All chaetae on head 
smooth. 

Six chaetae in the most proximal whorl of tibiotarsus I-III 
(Figs. 5D-I). Precoxae of legs I, II, HI with 1, 2, 2 ciliated 
chaetae, respectively (Fig. 1B). Unguis plump without inner 
tooth (Figs. 5D-I). Unguiculus without tooth. Ventral tube 
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Fig. 4. Jsotomiella tamurai sp. nov. A, 
Dorsal chaetotaxy of Abd. IV and V-VI. 


The Japanese Society of Soil Zoology 


The genus [sotomiella (Isotomidae: Collembola) in Japan, with descriptions of three new species 33 


B 


De eee ee | 


™ 


Fig. 5. /sotomiella tamurai sp. nov. A, Ant. IV; B, Ant. I; C, Labial chaetae; D-I, Chaetotaxy of tibiotarsus, inside (D, F, H) and outside (E, 
G, I) of legs I (D, E), II (F, G) and II (H, I); J, Ventral tube; K, Anterior side of manubrium; L, Posterior side of dens; M, Anterior 
side of dens and mucro. 
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with 4+4 distal, 3+3 anterior and 2+2 posterior chaetae (Fig. 
5J). Tenaculum with 4+4 teeth and 1 chaeta. Furcal subcoxa 
anteriorly with 17-18 chaetae (of which 2 are ciliated), 
posteriorly with 9-10 chaetae (of which 7 are ciliated). Furca 
long (L : F = 3.2). Manubrium with 2+2, 2+2, 1+1 anterior- 
distal, 3 anterior-proximal and 4 lateral chaetae (Fig. 5K). 
Dens long and thin, with 6 posterior chaetae (Fig. 5L) and 
about 50 anterior chaetae (Fig. 5M), the most distal one being 
nearly twice as long as antero-distal one (Fig. 5M). Mucro 
tridentate. Genital plates in female with two chaetae each. 
Males not found yet. 
Holotype: South slope of Mt. Tsukuba, Tsukuba City, Ibaraki, 
Japan, 800 m, 5-Nov.-1983, H. Sakayori, leg. Paratype: 1 
exp., same data as for holotype. Holotype (Type No. 3270, 
Kyushu Univ.) and 1 paratype are deposited in Entomological 
Laboratory, Faculty of Agriculture, Kyushu University. 
Distribution: The species is common in lowlands of 
southwest Japan (Table 1; No. 12-25). 
Remarks: By the presence of 5+5 anterior-distal, 3 anterior- 
proximal and 4 lateral manubrial chaetae, /sotomiella 
tamurai is related to 7. hirsuta, I. madeirensis da Gama, 
1959, I. michonae Deharveng & Suhardjono, 1994, J. 
inthanonensis Bedos & Deharveng, 1994 and 7. barisan 
Deharveng & Suhardjono, 1994. I. inthanonensis has 29-38 
anterior chaetae on dens and 7. barisan 40-45 (about 50 in 7. 
tamurai). I. michonae has ciliated chaetae on Ant. I (absent 
in I. tamurai). Original description of I. madeirensis noted 
only anterior chaetotaxy of manubrium (da Gama, 1959). 
Bedos & Deharveng (1994) pointed out that 7. madeirensis 
had 7 posterior chaetae on dens (6 in J. tamurai). Lee (1977) 
redescribed J. madeirensis from Korea and illustrated that the 
species with 44 anterior chaetae on dens. Further I. tamurai 
is closely related to 7. hirsuta, which is distributed in high 
altitude of Thailand, differing by the following characters: 
larger number of supplementary S-chaetae on Ant. IV, being 
around 17 (8-10 in 7. hirsuta), smaller number of chaetae in 
the most proximal whorl of tibiotarsus I and II, being 6 (7 in Z. 
hirsuta); smaller number of ciliated mesochaetae on Abd. IV, 
being only several (most chaetae ciliated in 7. hirsuta). The 
specimens collected from Tokyo are all [sotomiella tamurai 
sp. nov, which has been ever reported as Z. minor by Aoki et 
al. (1976). 
Etymology: The species is named after Dr. Professor emeritus 
Hiroshi Tamura of Ibaraki University who is one of the 


leading Japanese collembologists at present. 


Shingo Tanaka and Keiko Niijima 


Isotomiella fujisana sp. nov 


[Japanese name: Fuji-menashi-tsuchi-tobimushi] 
(Fig, 6) 


Body length 0.7 mm. Color totally white. Eyes and PAO 
absent. Abd. V and VI totally ankylosed. Habitus entirely 
similar with that of Isotomiella minor. Integument dorsally 
without craters. 

Axial chaetotaxy of Th. II-Abd. IV; 20, 14 / 6, 6, 6, 6. 
Macrochaetae ciliated and erected; 1, 1 / 3, 3, 3, 4 on half- 
tergite of Th. II-Abd. IV. Formula of s-chaetae of minor-type; 
3, 2/0, 0, 1, 3, 5 on half-tergite of Th. H-Abd. V. Mesochaeta 
between spi and spe on Abd. IV smooth. Spl of Abd. V thick, 
rather long and about 3-4 times of sa, spe and spi chaetae, 
which are a little longer than s-chaetae of Abd. IV (Fig. 6A). 

Antennae long (L : Ant. = 3.8). Chaetae S1-S6 on Ant. 
IV subequal and ovoid-elongate; supplementary S-chaetae on 
Ant. IV subequal, of which 4 are internal and about 5 external 
(Fig. 6B). Ant. I with about 15 ordinary smooth chaetae, none 
of them ciliated, and 2 unequal S-chaetae (S:s = 2.4) (Fig. 
6C). Ant. 1:1: I: TV = 13:21:21: 35. 

Legs without tenent hair, with six chaetae in the most 
proximal whorl of tibiotarsus I and II (Figs. 6D, E), seven on 
III (Figs. ob G). Unguis plump without inner tooth (Figs. 
6D-G). Ventral tube with 4+4 distal, 3+3 anterior and 2+2 
posterior chaetae. Tenaculum with 4+4 teeth and | chaeta. 
Manubrium with 4+4 anterior-distal and 3+3 lateral chaetae 
(Fig. 6H). Dens long and thin, with 6 posterior chaetae (Fig. 
61) and 30-36 anterior chaetae (Fig. 6H). The most distal 
chaeta nearly twice as long as antero-distal chaeta (Fig. 6H). 
Basal hooks of dens normal. Mucro tridentate. 

Males not found yet. 

Holotype: Mt. Fuji, Narusawa Village, Yamanashi, Japan, 
2150 m, 9-Aug.-1974, K. Niijjima leg. Paratype: 1 exp. 
same data as for holotype. Holotype (Type No. 3290, Kyushu 
Univ.) and 1 paratyepe are deposited in Entomological 
Laboratory, Faculty of Agriculture, Kyushu University. 
Distribution: The species distributes in mountainous regions 
above 1500 m alt. in Japan (Table 1; No. 4-6, 10, 15). 
Remarks: By the presence of 4+4 anterior-distal and 3 lateral 
manubrial chaetae, Jsotomiella fujisana is closely related to 7. 
hygrophila, which lives in very wet sites of Poland, differing 
by the following characters: higher proportion of S : s on Ant. 
I, 2.4 (1.6 in 7. hygrophila); mesochaeta between spi and spe 
on Abd. IV smooth (ciliated in 7. hygrophila). The specimens 


collected from Mt. Fuji are almost Z. fujisana, which has been 
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Fig. 6. Isotomiella fujisana sp. nov. A, Dorsal chaetotaxy of Abd. IV and V-VI; B, Ant. IV; C, Ant. I; D-G, Chaetotaxy of tibiotarsus, 
inside (D, F) and outside (E,G) of legs I (D, E) and III (F, G); H, Anterior side of furca; I, Posterior side of dens. 
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ever reported as J. minor by Niijima (1976). 
Etymology: The species is named from Mt. Fuji-san, the 


highest mountain in Japan, where the species lives. 


Discussion 


Tsotomiella minor from Japan was first reported by Yosii 
(1939). The specimens were collected from Mt. Hyonosen, 
Tottori and Mt. Tsurugi, Tokushima, but he did not illustrate 
anterior view of manubrium. Yosii reported Z. minor from 
Shiga Hights, Nagano (Yosii, 1969) and Hidaka mountains, 
Hokkaido (Yosii, 1972) without any descriptions, but noted 
that ‘refer to Yosii (1966) for details’ . 


minor collected from Himalaya (Yosii, 1966) contains two 


The description of J. 


types of manubrium anterior chaetotaxy. Both of them are 
different from those in Japan. Suma (1984) reported 7. minor 
from the seashore of east Hokkaido, illustrating Ant. IV, 
claw of leg II], mucro and habitus. On the other hand, it was 
desired that the records of I. minor from Japan should be re- 
examined. 

Therefore we did have the re-examination and found 
that the /sotomiella fauna in Japan are composed of three 
species as summarized below. The specimens collected 
from the northeast Japan are very similar to J. minor 
except chaetotaxy of Abd. I and chaetae on anterior side of 
manubrium. The chaetotaxy of examined specimens were 
so stable that we described the form as [sotomiella japonica 
sp. nov. The specimens collected from the southwest Japan 
have almost the same characters with /. hirsuta Bedos & 
Deharveng, 1994 except chaetotaxy of Ant. IV, tibiotarsus 
and Abd. IV. Those characters were regarded as to be very 
stable and its intraspecific variation was null or very limited 
(Deharveng, 2004). Therefore, we described the species as 
Isotomiella tamurai sp. nov. The specimens collected from 
the mountainous regions are very similar to I. hygrophila 
Sterzynska & Kaprus, 2001, except chaetotaxy of Ant. I and 
Abd. IV, so we describe the species as [sotomiella fujisana sp. 


NOV. 
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ii E 


HHA (T 819-0041 faba PERCHA AMY 5-9-40), SE 
BF (T 168-0064 HAAG IE Kk HE 4-12-18) : 3 HEOR 
EE EE VIF REAVER. 

HAR AFY VF EATE Isotomiella EK, RHY 
YF b EL Y Isotomiella minor Schaffer M 1 1 fH LT 
ASHTHEK LL, CORUSFSOLAKAM CHES 
WEAF YIF RELY 307 Ae LS REL EBL 
zz. Zog WRLOMBCINA CTHRMe ARTS 3 
ZRT ATERT AFYIYFREAYL minor iz 
MWS 4 fit, BRB 1 MOCO AY E RRM AIA MO 
EDOBKERES top PMV Vb ATY VF RED 
Y Isotomiella japonica sp. nov. & L THIR LZ. CORBA 
fhe, AF, UÉ, SN SB, 8 (äi ARO 
RRICOAE RAL TW. L hirsuta Bedos E Deharveng KE 
Ol, SRA IV GOR RED RL RAS LURE IV 
HiOBORMWMSRES CL EE EE KEE E |b 
EA V Isotomiella tamurai sp. nov. E U THRU. Eze, L 
hygrophila Sterzyńska & Kaprus (CBS Zi ARAL I BIO 
S: sk, LURRE IV GHOEOBKERES OEMS, 
PTY AFYVYVFREAY L fujisana sp. nov. & LTR L 
kk. PRIAFYVIFbEAVIAAKROMBEY) OMA, K 
WW A, fis, BA, BR, Ad, ERB, MOS Ric 
ECKE KEE Cd GE EE PEAVY 
SEOrsStuoORetaonmbtouikt pri A. 


References 


Aoki, J., Imadaté, G., Ishikawa, K., Niijima, K., Morikawa, 
K., Nakane, T., Shiba, M., Suzuki, M., and Watanabe, Y., 
1976. Soil animals of Imperial Palace and Prince Hitachi's 
residence, Tokyo. Edaphologia, 14: 25-44. 

Bagnall, R. S., 1939. Notes on British Collembola IV. 
Entomologist's Monthly Magazine, 75: 91-102. 

Bedos, A. and Deharveng, L., 1994. The Isotomiella of Thailand 
(Collembola: Isotomidae), with description of five new 
species. Entomologica Scandinavica, 25: 451-460. 

Christiansen, K. and Bellinger, P., 1998. The Collembola of North 
America part 2, Families Onychiuridae and Isotomidae. 
Grinnell College, Grinnell, Iowa. 

Da Gama, M. M., 1959. Contribuicao para o estudo dos 
Colembolos do Arquipelago da Madeira. Memorias e 
Estudos do Museu Zoologico da Universidade de Coimbra, 
257: 1-42. 


NII-Electronic Library Service 


The Japanese Society of Soil Zoology 


38 


Deharveng, L., 1989. Jsotomiella barivierai n. sp. et I. unguiculata 
n. sp. (Isotomidae), premières espèces troglobies du genre 
Isotomiella, Bull. Soc. Ent. Fr. 93: 197-204. 

Deharveng, L., 2004. Recent advances in Collembola systematics. 
Pedobiologia, 48: 415-433. 

Deharveng, L. and Suhardjono, Y. R., 1994. Isotomiella Bagnall 
1939 (Collembola Isotomidae) of Sumatra (Indonesia). 
Tropical Zoology, 7: 309-323. 

Harada, H., 1993. Oribatid fauna in the subalpine zone of the 
northern part of the Tohhoku district in Japan - Mt. Hakkoda- 
san, Mt. Iwate-san and Mt. Akita-Komagatake. Bulletin 
of the Institute of Environmental Science and Technology, 
Yokohama National University, 19: 61-72. 

Harada, H., 1994. Oribatid fauna in the subalpine zone above the 
forest limit of the central part of the Tohhoku district in Japan 
- Mts. Chokai-san, Gassan and Kurikoma-yama. Bulletin 
of the Institute of Environmental Science and Technology, 
Yokohama National University, 20: 101-110. 

Kitazawa, Y., Tamura, H., Yamauchi, K., Niijima, K. and Endo, F., 
1985. The studies on soil animals in the three different kinds 
of forest in Hokkaido. Edaphologia, 33: 40-47. (in Japanese 
with English summary) 

Kovac, L’. and Palacios-Vargas, J. G., 2008. Redescription of 
Isotomiella alulu and I. delamarei (Collembola: Isotomidae) 
with notes on the systematics of the genus and new records 
from the Neotropics. Zootaxa, 1825: 1-17. 

Lee, B.-H., 1977. A study of the Collembola fauna of Korea IV. 
The family Isotomidae (Insecta), with description of five new 
species. Pacific Insects, 17: 155-169. 


Niijima, K., 1976. Influence of construction of a road on soil 


Shingo Tanaka and Keiko Niijima 


animals in a case of sub-alpine coniferous forest of Mt. fuji. 
Revue D'Ecologie et de Biologie du sol, 13: 47-54. 

Potapov, M., 2001. Synopses on Palaearctic Collembola. 
Isotomidae. Staatliches Museum fur Naturkunde, Görlitz. 
Schäffer, C., 1896. Die Collembolen der Umgebung von 
Hamburg und benachbarter Gebiete. Mitteilungen aus dem 

Naturhistorishen Museum in Hamburg, 13: 149-216. 

Stach, J., 1947. The Apterygotan Fauna of Poland in Relation 
to the World-Fauna of this Group of Insects. Family: 
Isotomidae. Acta Monographica Musei Historiae Naturalis, 
Kraków. 

Sterzynska, M. and Kaprus, I., 2001. A new species of Jsotomiella 
Bagnall, 1938 (collembola: Isotomidae) from wetland areas 
of Poland. Annales Zoologici (Warszawa), 51: 275-277. 

Suma, Y., 1984. Collembolan fauna along the seashore of east 
Hokkaido. In: General Research Report along the seashore 
of east Hokkaido. pp 127-147. Kushiro Museum, Kushiro. 
(in Japanese). 

Yosii, R., 1939. Isotomid Collembola of Japan. Tenthredo, 2: 
348-392. 

Yosii, R., 1966. Collembola of Himalaya. Journal of the College 
of Arts and Sciences, Chiba University Natural Sciences 
Series, 4: 461-531. 

Yosii, R., 1969. Collembola — Arthropleona of the IBP — 
Station in the Shiga Heights, Central Japan, I. Bull. Nat. Sci. 
Mus., 12: 531-556. 

Yosii, R., 1972. Collemmbola from the Alpine region of Mt. 
Poroshiri in the Hidaka Mountains, Hokkaido. Mem. Natn. 
Sci. Mus. Tokyo, 5: 75-99. 


NII-Electronic Library Service 


